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(57) Abstract: An ink-jet recording ink (IJ ink) which is excellent in dispersion stability and delivery stability, is free from blurring, 
OO and gives an image excellent in color development and marring resistance; an ink-jet recording ink set (II ink set); and a recording 
^ method. The IJ ink and IJ ink set have excellent long-term storage stability. Also provided are: a print bearing an image excellent 
V© in color development and marring resistance; and an ink-jet recording apparatus with which the print can be obtained. The IJ ink 
^ comprises: a colorant comprising a pigment and/or dye surrounded by a polymer, water; and at least one compound selected from 
y—4 the group consisting of acetylene glycol surfactants, acetylene alcohol surfactants, glycol ethers, and 1,2-alkylene glycols. The I J 
O ink set comprises two or more inks of the kind described above. The recording method employs the ink and/or the ink set The 
Q print is one obtained through printing by the recording method. The ink-jet recording apparatus has a piezoelectric element mounted 

thereon and has such a constitution that the ink can be ejected. 
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itll^tt^ 7 v-©«Mt±, S^ttS£^t-£#&ftJfc2tLT. 2-15^ 
;i/Jfc@g©tBB;«£L<U L<fcfc3~l 2^;uJt@^0®H^^b 

K^ISS*^ra^e[JWi:^«-&*S i E7^-fc©ftS^#*^Sfc«>©fi-&ii 
2-7\/e7 (2-^WnW>7^» -Jg^Jg N ^fe{i4, 
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•*£J& £ ft a £ h Tf» 5 £ h § 5 o 

$m £ ct o t rsa^j ( # is s^ttMs§tt»j * &m 
7^>;;i/ix^f;K xruy-T? y;n*#S£fl: N ^'Ji^f/w *"'J7^ 

h\ *u£i/*>, 7uim Mt^'jT-, 
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& ^;i/*>^s tpp^n, iskTfztiboMtebv 

tf-;i/* s ry;P2u 7^UD^;n, * * * y d >f ru^x;^ trx 

x^^n&fcfcU 7-;i/=i-;i/^^j, i7Dh>ij§|j!6;^ 



38 



WO 01/96483 



PCT/JP01/04787 



^>;i/^^-^i;zii/— k ^-try-i/> N a-^;i/t:*> N r-^vtr*^ ^ 

^>^>, a-p<^;i/7^-^>^ (2, 4 -^7zc-;i/-4-p<^;i/- 1 
-^.>:r>#5 OM£BJ£Lt©fc©##£b^)s £6 £9, 1 O-i^t F D7> 
h^-feX 1, 4-^tKDj-7^l/X -f>^>s 1, 4-^^D^^i?aL 
>^©^^TO<b7jc^-&#J ; ^r1f>^>. 2, 5-^tb*D77>W 

m&i±^mi%3 o~io o°a»^b<«:5 o~8 o°c-e i~i onsfsfxfetu 
mm t % * v * frw&mms ^ ^ v -> mmvumti z £ £ d aicased- n § 0 

fcfr&lfttilk »SOe**:ir N &»©#&££ t)^Mi%ft£J|iglT3£k#T*§ 

£©<fc?£bT^:fti>fi^ft©M¥^#^S&s ft&*s^-ra&s&k£ 
^©^£©a£/£fr£>. 1 0 0 0~5 0 0 0 0^1< N ££ic#3;b<y:l 
0 00-3000 o-e&s^aw^b^o 

3>^ N 7V— ;W8^#3&fcf&;h,S 0 Z.nt><D$*-Z%T>7 Vfl, 

iwt b^o*;i>*>&S£W -r 3 * )t^7 u ; v-t bt tts0§*« N 
fr**!? y i/— k 7^;i/T^ u;i/T^ 2-7 , *y;i> 
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7 x \ t -2-*?)\,7x3^>z»*>mm&m?bnzo*z*>&*m-rz(* 
y x'- t&*n© y d » ^ &i£ttinsifo£ -e- s £ t £ £ o t^m s £ h #t* ^ 

VU-h^J ^-&if#W£>*i£o 1, 3-WV7>-2-t>-4-^f 
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« 

7-jl/ii;^f;^7'?-;i'SS^xfjH©7T-;H|x7f;i' ; Up- h 
^^^un^hu;K Bt^t-;w tzv)vw.4 v^;i/-;k **jmj;i, 

7^'J»f;i/7U7Dt;V7^ 'J;i/ix^l/7^x^l/7^ K> 

Uxf;K ^^^"J;HJ7^7Dt;K ^^^'J^W^x^K 

^^^7 u;ntxf;v7^;7nt:jK ^^^'j;vixf;i/7^x^K 
'j;i/^^;i/7-^y 7nt;K u;i/K7'^ > x^;i/7$ h\ ;**^u;i/^ 
7>$y zruvjbTS, h\ 'J;^^i/7^xf;b7^ K tfZVjvm 
^f;i/7U7DW$ h\ u;i/ix^i/7Vxf;i/7^ h\ 

-2-tFo^x^K 7^ij;m-2-bh'D^^7Dt;K ;*^>;;i/R 
b KD^r^>pt^;i/ N ^^^ij;H-2-kFD^>xf;K ;**£D;i/R-2- 
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N-**D-;wc-5\;va&fr& satis imu±(D'gm&z2miz±m 

4'-^7?^7i-jl/7^s 4, 4'-^7^^7xz;i/^l/*> s *^>;f 

7^S, ^ ;i:fc 7* Y&frt> M&tiZ lMVL±(D'gM&* 2 MiX±%T 

i-r^yijn-^ TVi/^ri/V^IM p^M^y*— ;k :c#*$/»JB£ 
y ^t-;k 9 * h u xay/i^ y ^-;k «r-&^^ y x;wi*' y * 
-;k *y#— h^tf— ;k Ttvirnvx-iw * y 
— ;k ^y>^"y^-— ;k Apy>^t*ut- ;i^©#y;t— ; #y;c— 

M^'J7^x xtf^r^f^yr* > N iB^-jR^yai^y^'y 7$ 

7\M*y?-:*— ;k f j t h 7 ^ ^ 1/ >i-r ;v ^^^--;k 

x^$/»JH*fi6^y^-;K 7*h>3M*yM 

y>ni* y /w m-^m^v^x^j^v^^-jis #y*— hs?^-* 
— ;k T^y;i/^*y^-;K ^>j^^x>^ij^-;k ^y>*°y^;r- 
;k ADyy^*#y^-^«cD#y^-^SWf#«swr&*iS. luiBfi^ 

^ i ;o'f;i/S, ^^^yD-r;i/fi, t-d^-^s, tr-y^y*, tmp>afr 
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yu-K if^)^vyif^)zi-)vVT^ y u-h, tvktzvu 
s^/^yu-K 1, 6 -^dr^>^^-;i/^T^ >j ^^^->^;i/^y 

yV3-))sZ>T>7 U I/- K2-t pp^S/— 1,3-^7* U n^rn^X 
2, 2-hrx C4- (7^»Jd^» 71-;^ rn;^, 2, 2-fcrx C4- 
(t^ Un^r^^i h^rS/) rp/i>, 2, 2-tr;* C4- (r^yn 

^>ih^>-^ih^» 7irjV) 7D/^> S 2, 2-t^C4-(7^U 

— ;i/7nn>T h^T^ y i/-K ^>^:n y* y h— ^ h U y 1,- k ^ 
F^/Dfa?!;^^^ U l/— K h U^'J-ten— j\tVT9 y.u— hs 

K vv^T-uyy -frit*? tyu-b, rY^^X/i/V 
Vu-)VVM>9 y i/— K tfyx^i/V^yzn-;!/^** y v-k 7de 
v>^y y v— K#y /o^i/i/^t; 3— y K 

1, 3-7^1/>^ij3-/W^^iJ I/— K 1, 4-7 r *>^;*-7i/^# 

*yi/— K l, 6-^^-y->^^--;i/^p<^^ y b-h, ^^>fj^'j3 

y l/- K 2-t|*n^>-l, 3 -*J*#9 y Ddr$/7"D^> S 

2, 2-bfX C4— (^^^yn^r2/) 7:c-;iO 7n/^ % 2, 2-tf^ C4 

- (p<*^ 'J D3rS/x h^>) 7i-ib) 2, 2 - (4- 

^ijD^>xb^>s;xb^>» 7D/r A 2, 2-t^ C4- U 

^^y D*$/X h^>J)?iJx )^» 7i^) 7D/1> N ^h^^D ; Et:^7 
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yu— K h'J^'lt-D-^^^^U V-b^ hu^^-n- 
oi~o. ltDiSH-c^^fflfc^ia-r^^^^b^o o. o 1 5fcii©j§-£- 

*y>A N jiss^^-^A. M^hy^As 2, 2-7^;tx (2-* 
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TSSJfreO. 3~1. 5©^H^3il:^^ttS*5s *fe#J©¥*S)&^#4 
0 0 nnmT> »it<li2 0 0 nm^T^ S3g&©;dc*B*©^HJi&i4Si: 

3&ft£tr-X$;i\ p-;i^;k # > k ^^©a*©^^^-^ tote© 

^>>ybT#gCU ?l^x SB*3Wk»^C«fct>TH:a»tt©««%»»*V^b 
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fi£&& % mf&^ts % ©t* & 5 o 

X o £ # 7-fe;Wbf £ z t \z ct o Ts #f(3J#&*<r*Ml® 7 t v^^y 
fc*B0J§©i^£S&ej3t-£fc&t^fcfc©T-&c>-a l^ail©^fc:ctoT* 
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*%W£.&^xm^t>tiz3&m& : e; ~?-\±^ Ty;i>£, rtvu 

^yi/-K *''jx^u>^'j3-;i/s;7^ y u-k t- y^T^ yu-K t: 

* (7^'jD^rW;i/) th , D^>lfMV«>7?l/-h N fcTX (7^ 'J D 
^^t^>f;i/^'Jn-;v) i } 3-7^l/>^'j3-;i/^7^ 

U U- 1, 6 -^*V>V*~- )\/V?>7 U b— K *^>^;i/^y =r — ;i/ 
^7^'ji/-h, 7"ntfi/>^y y i/— h N #y :m^i/>^y u 

2-K* C4- (7^'JD^^/) 7x^;iO 7d;i>, 2, C4- (7 

^yD^->^b^riy) 7irjl/) rpyl> N 2, C4- (7^'jD^r^ 

i - h^$/) 7i-;i/) 7*n/1> s 2, 2 -If* C4- (7^ ij pdf- 

i/ai h^rS^ - ^ U j: h^^) 7i^>) ^D;1> N fc K n 3r*/ y 

>^;i/^y n— y i/— K 1, 4-7&>i?*— frvrz y k s> 
S/^D^.>^-;i/^7^ y i/— K^>*:xy;* y h— jv^y-Tt? y u— k 

7n;t>f h^T^ y l/-hs ^>^xij^u h-;H'J7^'Jl/-b N 

^D^Etr^^^y-^A^T^y i/-h N h y^y-tD— y i/— k h 
y^^D— ;i/7°D/i> h y y u— h N hy* (t-£ y d*$/:h^;i/) -rv>> 

^yi'-K h y^^i/>yy y i/-hs ^l^^i/v^y 
>^'Jn-;^^^^'j i/-K *'y rphri/>^y y k 

1, 3-7?-l/>^ij3-;i/^^^'J 1/-K 1, 4 -7? 

*U>— K 1, 6 -^\^-9->^^-;i/^^^^ y i/~h s ^^^>^;i/^yn 

-)\s¥*$>7VV—Ys 2-fc Kd3^>- 1, 3-^^^ijD^i/7*D;lX 
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2, 2-tT* C4- (***UP^» 7i-/l.) 7D/t> % 2, 2-fcT* C4 

- U^iJD^>if^» 7i-;i/) 7*P/t>, 2, 2-t:* C4- 

>? U Ddr^/x h^r$/^x 7x-;iO 7D/1X 2, 2 - t * C4- U 

V D3fS/a: h3r$/) 7i^V) 7P/t>, ^ h 7 7*D^Ebr;* 7 

xy*y h-;^*^*^ y b-K ^y-fen-;vi?p<**y b-K th*D 
*^tfny >^*^>^;i,^y n-;!,^^ 'Jb--K 3>-*>*:ny;* y h 

*^yb— k ^>*a:y*y r— ;i>py***y b— k ^hj^ij h- 

;i/7-n^°> h y^*? y u— k hy* (^^^ y p^sxo:^;v) ^ v^z^i/ 

7i/^b7*b— K y7'J/WV7^i/-h, ^^5 L i/>^ r y u—jw-ztVjv 

fuie^iitt^y v-cDMmfcu *#s>*i£*"y oitc^ito. i~2 
ofis%©®B£-rs©#*?a;b<u £t>#£L<fcfco. i~ioafi%©iBH 
•e$>^o o. ia*%*ii©^{is^T-©*fiS©±#; 7X/v©igi^ 
tB^^^^^^^^^b<^vN 0 ^fcs 2 omm.%*mttB&i<DM 

§ y -7- £ bt B\ — as© tffli^ti57 ^ ^ v-#&jbt* 1 3 o 

^^AMM^^Y-^btlis 7i;*M^|4ST-ife5^ K-j^ 7U/V 

- b >a^©^m^b7KSS^^ff t: 1 «±^tr^E J W£ 
b> s S^^l/X^b^ ^Hfl/>, S^P^^b^ 7DA7?l/X 
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7*»Jl/— K 7?V)],Wl'<>V)K 7^'JM7i-;k 7x.;*c*/x.?-)\,7 
^yi/— K 7*^ yji^s/^n^^K d^>^ —)V7^ y i/— k j; 

S'X^l'T^ 'J I/— K 2 - t ^D^>7Pt;i/77 U 1/— K 2-T^>;d-T 

h >:p* y i/- k ^i; *>*;;i,t* y i/- u ; 

2-o:^-;i/^^r$/;i/^^^ "J I'— h> rh^^^M y v— K * 

* ^ U ^ir h7hh'n7;i/7'j ;k y n^-K 2-th* d 
, *^x-f;M*4* y i/— k 2-tFD^i/7-DW^^iju-h, 2-th* 
d*^:^;^*^ y i/— K ^y-bn-;M^^ y i/— K 2-***Ud4 
AsHrS'-t^prm^Bk 2 - ^ ^7 'J D^f w^r^xf ;i/7^;i/i, *7d5 
7F>^77ui/- k ^y ^^;M^^y l/-h^©#Wtfe^^^ iMSi^ 
; 7'J;K>-k'>, t y ?v- 3 -j/7D^ir>7D K 1-7 

y;i/— 3, 4-^ h3r$/^>-i?x 7ij;v7i;^7*r-h^ 7>;;v7i 

^i"f>^s -f^u>^«trjt^tie>©^^^;i/M ; t 1 * y dx 
WJ^LTfci, 7^'Jo-h'j;K 7x*p^hy;K 7?-M$?7^x^f 
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O&mtmS. b < . <fct)$?3;b<fci:3~12 ^l/JtgfeOttBS^S U^<> 2 ^ 
<M»fc:fevsx#Sc£3£ttC0tofc&0fc&£o £fc s 1 5^;Wfc£TF©»fih 

-e^s acfc^te©* yv-©»£-*\ ffi2*fl&'fc-f*>ftE3Bg©a#»a>-r* 

SHittTSB© <fc 5 tc bT«B§<r3 i: t £ 5 o 

«©^lfc»t:«fcDfi5«»#b&©-fefc N alT£!Efi, 

&*im£T\ 4 0-1 0 0°C^ 10-6 0RFIBa^,RjS**SCfc«:J:oTa3«l 

~?-£<Dn&£ttVT, 0. l~5fi*%##F£ b<s «fcD#£b 
<&0. l~3iI°/»«U^o b<BU 0-3 1 6 9 0 9 

*&*tiB«& fix n * ®B£&« u-r »»*■ s n t § * „ 
^*«3g%*r-r«s^fr*^*fc»©fi^ii^jfcbTttx y »> a s 

jBWLS^hU^Ax MiTV^-^A, 2, 2 -TV If* 

*>T$S>» £fc&4, 4-TVK* (4-^7;SH) &£© 
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&-c$>ti\£&^ 0 7i;*jH^tti}:iT^ tr/i/S N ru;i/*. T^'jD^f 

^liitfeot, bKndri/;H, 7^y», ;r>:2^>* 

y n ^ - ;i/^ s if^ u 5= >^ 1/ >ftfr t> & 3 mnT £ © 3; b v> 0 
*fe^zlc^i± N #;b**3^>;i/S N ft;i/*--;i,^ N hh'D^^i, 

»j t*-;p t n >J K >® : ^ u ^ ^ ^ ^ y - t ^ y h u 
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# N ¥=-)\/±y*?\/>-7>7*))],m.&n^fc^ v-)vi-7?u>--?u-(>m& 

*s *;v^^r^;i/S N *;p^-;i/^ N th'D^>;vi, £ £UZtit><Di&-&t>V 

rate&J©^flrt&&0dfc.UTBU 9-4 6 2 9 l^&ft, 1-24 

1 4 2-^^, m^ffi6 2- 1 0 4 8 0 2^&#fc®®£ftT^S J^&r^ 
>tt©7»J>ii|fl\ <8P§Bg6 2-2 2 1 4 3 1 ^&$gicfeii£*iT^£ £ a ft 
^=^->t4©rD^-;bil^^ ^H^6 2-3 4 9 4 #HHg5 5- 

1152 5-%&mtimn£tix^%£ote7-*>®(D7!7 vfrmmmits 

Ig4 6-3 4 8 9 8-^Sfg, *NMS5 1-3 0 2 8 4^«fcfB«^tiT «fc 
5fc7-tf>tt©<*:3>®^#:s ^Bg5 1-415 7^&#, &i§l@51 

-3 0 2 8 4^&m£mu$tix^%£.of3i7-*>&(D-?\/'( >mmm& ; & 

TO 6.2 - 1 0 4 8 o 2■t^tgB®^nT^^s<^:^^y-^->^4©TU;^s§# 
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fls ®H!S6 2 - 1 0 0 5 0 2^&&tcf3*£ftT^£<fc5fc^-*>&©7n 
^H§5 6-2 8 2 0 8^&$8(cKl&£tiW3£5 &^*-> 
i!C7i"JMBIfl; <8&Bg5 9- 1 2 6 8 1 ^&*gfcEB«£*aT^-5 X o 
/-3}->tt0-r^n>^^ N ^HHS5 9-7 4 1 0 2-^^tHB^^tiT^ 
5<fc5&^-tf>tt©^l^>®S§#tt;^&¥4-6 5 8 2 4^&*fcSB*3 

*mWfc&^T, I^#IMJhbTlis TIB©5£ (I) (II) 
T-^£;ixSfc^##?£Lv»o 5$ ( I ) (II) -e^^tu^fi^ttM 

mm\*&m-rzztti£^T, nn&&w/£tzi±mn*#v~?-T:&<£Ltz 

«£h#T-£3o 5£ (I) (II) TS£ft£Mi^4#mrS»m^ 

tz, S ( I ) -<!S^ti51^Wti}i, #li¥5 - 3 2 0 2 7 6fMs 
1 0-3 1 6 9 0 9^#fc£^TPg^£ftfcfc©-e$>3o 



(I) 



CH2=CH-CH2-0-CH 2 



R 
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m-r] 

s bv^a•&tt#®«t4^fy{±^ ^e«jtttTfB©^ (iid-(vi) t^ot 
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(III) 



C9H19 (C^j) O-Orkr CH-0-CC2H4-0-) 10-SO3M 



(IV) 



M=NH» 



CH 2 =CH-CI^O-CH2 

(M) O-CH2- CH-0-(C 2 H4-0-) 14-SO3M 

M=Na 

(V) 

CH2=CH-afeO-CH 2 

^9 (M) O-CH2- CH-CKC2H4-O-) 6-SO3M 

M=NH(C2H40H>3 

(VI) 

^Hit ^ O-CH2- CH-0-{C2H4-0-)4-S03M 

M=NH» 



ffcSfctttOT^ft >j7V-rSE^U-X©SE-l 0NliRA5C D H 19 fn# 
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1 0-£M#NH 4 -e&oTs 5£ (I I I) tilt5. SE-2 0Ntt< SE- 
1 0N<Z>n#2 OcDfccDtr&So 



X ; -S0 3 M, -H 

[±5$*x R ' tt*»M^*fctti*3«fcl~l 2©^*»3E**l/x n&2~2 

R' C 9 H 19 -g;fcy:C 8 H lv -T-&3£^#*?l;b^o 

^— If lS^#tt©7^ 7D >H S 5/ U-X (7^7D>HS-0 5, HS 
-10 V HS-20 S HS - 1 0 2 5). 7^70>RN^'J-X (RN-10, 
RN-20, RN-3 0 N RN-50, RN-2 0 2 5), -l^DVr^i/ 
U-X (-a-70>r^7N- 177E, S-510K »ifttti#t©7r 
*'j7V-7NE^iJ-X(NE-l 0,NE-20,NE-30,NE-40, 
NE-5 0) iZZ&m\ft>fl%o 

m&&#mm&M<DmM&, Mm&kv/ztz&mmizttLx, 10-15 
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m$>z^\±®m¥8-5 9 7 1 5^&m£mm$nT\,^£?ftM&®in?zz 

7*»fcLtzb<D, WO 9 9 5 1 6 9 0 tzmmatiT^Z £ o ftMfc >J x*- 
S#^bfclg*k *S^fg6 1 0 3 3 8 O-^fcfBm^tiTU^ J;5)&ADy 

ym*& -o tc-x y vtz&mitt z*m?z £ ^ & t- ^ 3 <> 

(«Tx "SPp" fcfcl,^) #1 l~l 4cal/cm 3 0®lt$!), fro, 

*e*^©»«pjK^7^ — ^ £ lute** >; "^-©Wtt^^ ^ tcom (jwtn 

"ASP" fc*v>5) #1. Ocal/cm 3 «J:^^0«^ o ££-c N 
SPp^ 5*«U^-©«*tt, Hs*tt££-r*©Tf, SP P #1 lcal/cm 

#1 4 c a l/cm 3 *jB^.Si: N *ttji«:4i7?5j?i;T— ©JKi@#jecioT2k3BlJi 
m^SttOS^/X^Bg^D^t^v^ b£#oTs SP P &, ±83© 
ASPfrl . Oca l/cm 3 *jiT-$>SS-&£s Buta^^AS^ U T-*fcl 
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*fc©M&s ±fS©f5H##3; bV>o 

ej t^fU&m (Av,) TfB©Fedors©S<kDffl-J*bTftfctt , T? 

<Fe d o rs®S> 

8= (ZAe/SAv,) 1/2 

0§i*&55ife, >^©£fiS?*5M*»j£, 1 9 8 0), 5 4~5 5^-^) 

jaPHtt^^^-^tts ©SM1k JB3r*fr£>©SUk 

tfcs rg|^ < tt|t/$ 3 fcja : ^^$-j- s ^ij v-j^ib^ 2 0-2 0 0 
KOHmg/gOiiT-feSCtmKs 6 0~1 4 OKOHmg/gfcfe 

U»'^A®mgMiJ:lfco 

T*©#ifc££&#+#-e&<s M*s2 0 0KOHmg/g§it5t 
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if (Differential scanning calorimeter) fc: J;3#S$!l^ic:J;oTllf £>;h,fczrili 
Jfc&x JB*3(£&^0flb0«Btt*giS[fc:^fli-r*cJ:3&s»ie,*iT* 
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5°CJ^Ts ££fc#l;b<&l 0°CWTT*&So ^BJt7)-f>^©IBM0:±-?: 
f^7>f;i/M:iiTO»/w>y-i:i:l)l:i^lfe0^^is' h 
;i/A^) td 1 Ommx 1 0 mmClit 1 0 0%du t yT-^*Wl!lU 
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^T*m^©SiiSl^P^S^SJ^^fT^c:i:t«i;^T*^e)tiSo WTts £©#& 

2-6 : 77 y ?mm\) 
<%m¥i 0-31690 9^4km£mm£tifc$mmi tmmo^nxDm 
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mm) 3 o«a^i:$7jc2 o ommu^ izm^xm^m^mmv, $t>tzv> 
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^Ms^ffofco £©c. i. \zy*>hi/v*i2 , 2&m£&mRi&&M"e 
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bfco ^TlKTmc 6 OX5-C4 8 WFM-&Rj®*ffofco tLfe^feaOO^Sc 
*&*Kfli*U e7A-epH^8|y^tH^U 0. 4/im07 -f^-Tfkab 

A 1 5 0 (Leeds & Northrup Microtrac UPA 150) l:^^m^m^.VfztZ 
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t> c. i. 5 : 3% 5 omm$t& (iv) z-mztizm 

££IMBiSteai s E - 1 o N (iilbS) 3 0MMfc£*3 0 0SJH»*icjn 

*>5SMfc5iBfcffi*!)»AO. 5JiS$i:£££fcMbT6 0°CT*4 81$ 

fc N *-#>77»^ -(5— ^>C : 33D>K7>*— 4?>«t^ttS) 5 Oil 
*Bfc5fc(IV) 1 1^ ti5 i^ffiStti S E - 1 0 N (mi) 3 01 
S«S*8 0 0»S®cffc:Jn^T®WS[^4^MiJUT^icSfTofeo &u 

XStt^SitR^U DAO. 5MS$fc£<Sf e,fc«JnbT 6 0°Ct!4 8B3IM£r 
SjSfcfj^fco ^©^ 7jc^fb£ U£ATpH£8iiu^fc:figU 0. 4/zm© 
7-f /I/^-TffijiLTffl^e^^Lfco cn{3ctoTgfi<J©*feM©^il[M 
%mtco ftt>ti-fcm&M<DWtm&l 2 6K0Hmg/g-£&ofc o 
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Mffitft (IV) ^^ti§S^S#®MttjHSE- 1 ON {MmfcM) 3 01 
8 0 0a*aJ»*»fcJlPiLTe^«S4«f|BIJl8»bT^**ff 

M»fcafflEK*U»>A0. 5M«Bfc£&&C«inbT 6 0°CT*4 8RH££- 

fc„ ^6©gL 2kM*Ue7AT-pH^8fjmt:Mbs 0. 
7^;^--cttabtfi*tt ; ?*|jSi*bfco imfcJ:^TBfl&©Stfi3!l0^«* 
fcfc'fc o m 6 tifc#fe^J©M« 9 5KOHmg/g^ofc» S^#<Z>»#te^ 
7^-^ (8) #13. 9-£&ofc„ 

C. I. b'^> hl/y K122S1 OllgPt^ (IV) T'^^tL^M^S 
IMBtSffiMSE-l ON (JgSfbSf) 6SgaJfc^zkl 6 0MMfa5*tiDx.T® 
#*«HR»U S&fcl^K (SJHSffmiS) T-^2M#i!c£-££o £© 

* * ? U 1 MI8 fc±M^4#iB«te*J 0 . 1 MM® tMti&WL* "J-)A0. 
0 5SftgPi:7Kl 0M»£«^bT?Mb«&*WSU £*i£?rni4T*±fE© 
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zmco nt>titzmm\<omm&. iooKOHmg/g-e&ofc 0 
(#^j2-i4: -w>*mm\) 

c. i. w*yy\,*> ki 2 2*1 osMfca (iv) ti^tisi^tt 

#Mr5££"JSE- 1 ON (Jfl«iT5») 6£Mfc&*l 6 OBM+fcJnit-tjB 
^**JBI*U $^t^>K^;b (5Se;il»t^Bf») -C»2l$IB#tt<*-B:fco -© 

S^^fcJSALfco owe* m ^>^M^^i;i/-HIt^ n-7 
^^>JU->2Ii«s 1, 6-^>^t-;i/^^^'Jl/-fO. 2M 
Mx ';;v^2fi*^i:±fBfi^-tt#®rS^J0. lSa$£:5H5£^:*7 IJ 
•7A0. 0 5M^zkl 0«M^£^iLTM«SilgU dti^TM- 
T*±fB©«#^*l3^^{c^Tbfco SSTi&lT&fc: 6 0 "CH 4 8 BSIM'&SJSfei 
%frofco«e»*ifc*6«!lCDd««[S:2lcKfli* U •> Atp H 8 tu&fcHli U 0 . 

©#»«£*#fc:o #e>ttfc*^J©M{^ 1 6 5K0Hmg/gtfe9feo 
*&#©*#tt^5*-* (6) #11. 

(»&SI2-15: 

C. I. t^V^Jl'-l 5 : 3£5 0M&ffib3> (IV) 
£&M?Stt#JSE- 1 ON (JsmftM) 3 0Mg&fc£zk8 0 OfiSSP^CiP 

WD/r/xM>^i 6Sfi£&fcT£ up- h y;i/3fisa5^i?tm;i/^> 

^>5fi*&fc»lR®:&»;e7AO. 5M^£££>fc»)bT6 0 D CT*4 8B# 
iaa-&KJ&$fT-3fe« #&*ufe»6»J©^**%*Kflj* U ^AT-pH 8lumt 
ilU 0. 4//m©7-f ;i/^-T*^3itT3a^^^|^*Lfco -tltCioT 
B^©*^J©^fC^^#fcol#5>*lfe«^J©M^ 9 8KOHmg/gt-fe 
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C. I. t^>h^;i/-l 5 : 3£5 OMSBhS; (IV) T*il£*l£S 
^tt#1B«tt»l S E - 1 0 N (tett-fbStt) 2 0SfiSPi:^7lc8 0 OMM^^fciD 

2-T^u;i/T^ K-2-^^;i/7 , n>'i>x;i/*>^3 01iSi:^>^i/^^ 

0. 5 figg&£ bT 6 0°CT4 8RFHS^SJt&*Sofc 0 *§£>ft£ 
%m\<Dfrmm*7kmfc*V*&T:pK8mWLizm&U 0. 4;um©:7>f;i/* 

»&ftfc*6#J<Z>MiBu 1 3 7KOHmg/gtfeofeoIM©W7^ 
(8) #1 1. lTfifeofc. 

m ■css«*a*bfc3tfe#j©Bi«> 

ft«#S;b<m^£*:#T*£s ^SttMS^s JSSfeJfeWs «Mb3fe*5k W$&»Ji§ 

t^fe-r ^->^tk i o ommm^xtismmM-m^Ts i o°cT-m#b&#e>s 
s^Hi*&#Ji:bt:fflWE»*y^Ao. 2ii»'*8fliit*<, ai©s»cx^- 

3 5agaj, ^^^';^5sggp*Ati?g^^bTt/ -r-mmzmco z 

mttco £*>£s Cltifc3 0 0 SM$©^ 3 fi*»©S£ttlMIiS 
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swtTs jg^$£i§ijL&#£>3 o^mmnhx%itnmtzo ^on<t>fi 
TO&^g&i 2 0ni^oL sfcs -fe-r=i-«^ (^) mi&TiSMi&mff 

: DSC) D S C 2 0 O^fe&J 3-1 
#£ftfc3ife#J©*y v-©#5Xi|£^g&l 3°CT-&ofc 0 

(*6*U3-2: ^T>*££iJ) 

Si 3-D tmm®¥&t& x> m®o*&M®ft&M*nito mm\ 3-2 © 

(«68J3-3:^>**fi&J) 

r -f ^^-7/7 >y ^ 1 1/ y F 6 0 ^ifeTOs luSB (* 

3-1) fcB«©*«fc«fcDB«l©#fi#J0»««[*^3fco $Ltz, m&M 3-3 
©*U ^-©^^X^iS^iil 3°C^$>ofco 

(*fi#J3-4: WiP-jfiffiSO) 

3-1) hN«l©^t:J;DBfi?J©*^J©^fcm^feo #&89 3-4 
©^Uv-©**7^^^g^l 3°CTfeofe 0 

3-5 : wmmttMLit-?? v zm&m) 
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1/-M 6MSS&N n-/W^i"Jl/-h5 OMSK, ^M^JT^ 
*r7y>MPC-7 0 9 (M*«ifc£#lQ 1 5fifiaJ*«tVt-K7 r S/;w 

^;p*7*^>o. o 2M»£>ft-5 ; ey v-Mtififcts £ft£o. o 

^-fn-i? ($0 MiUtSSikM- (wHj&SUfcfiih : D S C) D S 
C2 0 0T!M&M®X : 7Zfe&mm*M%.LtzbZ?>, mt>htz%&M(DjS?7> 

(#&#J 3-6 : ^ 

3- 7 : -vVlstrmmY) 

fi#J3-5) fc^C^tctDS^CD^^JCD^W^^fco 
Offi30 3-8: ^xo-f^J) 

fe^J 3-5) ^|eia©^K:<tDi^©*fe^J©^M^^feo 

4- 1 : ^ y * JS*4 : KfflSUbife fc <fc & ) 

^2ooo-i9i 9 7 2^&mkmmzniti5mtmm<D*m£&^Zs 
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^;i^**y U- h3SaSB, f^y (Ifc) ii/'j3->7^DY-FM-0 
7 1 l£6fig£B, 3Hffi-&& ($0 lXfU>-7^';D-h'J/l/-7^DT-A 
N-6£5Mtak ^W^x^M^v-f 5SSS&fc, fi^tS^ 

MSBs 2-k b'D :c?-;m * ^ >j i/- h 3 MSB. ^ y V («0 lh> U 3 
->7^dt-FM-0 7 1 l$6Sfttt% 3H®liH4 ($0 mx3-\/>-7in) 
u~ V u -7— AN- 6£ 5mmU^ i?^f;i/7VxfJM^^l/-b 

^/Wcf h > 6 0 M&x fi^HJ&SlfcbT2, 2' -T^JM* (2, 4- 
^f;VA'l/Dxhij;i/) 0. IM^pWI^^Ht r>5M&fc$g»l, 
fc^^APX., 6 5°C-£ 2B#F f g&Ji&£-frTfr£>, 7 0 o CT-2I^P^m^firoT* 

^©2 0Ita5S^f;nmf>l 0 OliatSfrU 3 0%^Z2>^ 
fc^S*»&MHT6 0-C-C*«*H4££fc|l*ftU $&fcO. 4/zm©7^f 
PA1 5 O-C^^gSiffl^bfekCl^ ^S^gttl 2 Onmtfeofe, 

-fe-Y M) mm^mmmm (*mM&mmm :dsodsc 

(3t&#J 4-2:^^ v9W& : teffiSWbfcfcJ;*) 
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* U V- h 7 0 3«k 2 - 1 K D ^x^/M y l/- h 3 5 fi»gp 

n ***y;n62 smsu, a^nj&iifcbt^-^i/O (b#« oho » 

T 1 5-WrBBKJ6**Tx @M<DM^7 OKOHmg/g, IStW^**^ 
1 2 5 0 0 (#M©89£tty;Wl-^3i-: ^3^oy h^^-fc^S) 

©*;i/^^->;i/^wtr^;i/^itfi^(Dp<^;ba:^;i//r h>^^|#fe 0 
s l 5 c . I . t:yy > h 15:3 J:±IB©A;i/^^r^;i/^* 

^>0. 8MBPfc^:*>£&*4 4. 2Sfi&*-fcS£«#« s tf-X^;i/ 

nv&&t> l^^^ipxtpH^ 3~5 tu ±IB©*;i/^^r->;i/S^t: 

-;i/^M^ft£^Mi£#C. I. 5 : 3 

tts iJ)v#**/)),&&mv-)vm&n&itT<&$2tiitc.. i. tr^oh:/ 

;bSMif-;^fti^t^$Hfc C . I . > h 15:3©^ 

<>A7k«%SP^TpH^8. 5~9. 5£U Sfc 1 l8lffl«#*8fc)-fcgU * 
^J?|g##2 5%tft3J:5fc:iiSbT. ££>fc:0. 4/rm©7'^ 

D y 7-ft^© I/— if- K f -**ll*»#3l3g|| T-f ^Dh7^UP 
Al 5 0T-¥^^F@^«!l^bfetC5s ¥WgttlOOnmT"feofco li- 
fe* -fe>f (#0 M^S^Sth (^HjifiMit : D S C) D S C 2 
0 0T£ft3J©#7;ME#^£fcl5£bfei:i:3* ft£ftfe*fiai©#yv-© 
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fctf-X£?!iS!lbT*§fc$fcs £&£;1^>*>^:p^ >1 . 5£M£«ai 

Jfcfcl .0 OSM&i&TbTfMb&ttfc. C©&«MffT6 0°Cf h;i/x> 
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*y;Hfc**-;i>fc> 2. o gear? 3. o gom^^y^izm 
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(2) -e^^tii>^t>©a^$^LT^So 
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0-e$>t) N 2 -^;W\3r^;i/0n#2 . 0T\ m#l. 0T-£!K n— 
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n#7. OTs m#l. OT&tU M#«;>- h U £ AT*&S*o 

[1-7]: 5$ ( 1) T*^£ft£ft£t/T'&oT^ R#S^D^^>,«5 0%hn 
-^AS5O%0^$>^ ->^D-\^r->;^(Dii^9. 0T% m#l. 
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0"£&tK 2-:c?-;W\3r$/;V©riA s 2. OT*m#l. 0T:$^ n-^=*2/;W 
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[1-18]: 55 (1) T-^^tl5ftl-^#3T-feoT, R *W V tK n# 

3. 0T*m#l. OT&oTs Mtf7>t-7ffe5o 
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